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(3) The relationship between the rate of learning and the 
amount retained l.e» whether a fast learner will petal 
more amount than a slow learner or vice-versa* 

(4) Whether the rate of learning is independent of content 
of the passage. 

(5) Qualitative analysis of the pattern of learning curves 
by which respondents can be categorised* 



Specification of the relationships to be 



(1) Does the rate of learning as tested by comprehension 
test administered over a number of trials significantly 
correlate with the school examination marks ? iny signi¬ 
ficant correction mm indicate the learning process 
involved. 



some of the individuals who do good Ini- 



Does "true change" in the learning situation of a 
comprehensive task; correlate-with the Initial ant 

fzunjd — 

score ? Sometimes it is said that performance in 
a test in a single trial does not sajr much about the 

individual who takes it but If one can measure hi® 
performance on several trials s he may get a better 
record of his ability which the test requires* 

la there any relationship between true change and the 
amount retained ? 


Do®® rate of learning correlate with retention ? It 


is said at the time of discussing related studies 
that some investigators found a positive relation) 
some found negative relation and others no relation, 
She researcher wanted to investigate this problem 
using a comprehension task* 


Whether the rate of learning is independent of the 
? ItOgleally rate to learning should not 
with the content of the task If the task calls 
some mental process* fhe researcher wants bo-fid 
there is any 


in 'rate of learning of 

comprehension tasks when the subject matters are 
fferent* 




















2, A regression effect i.e. on retesting initially low scorers 
tend to move up reward the 'scan while initially high scores 
tend to drop ratnor than gain, 

3, A focus of instruction effect, i.e. instruction may he 
aimed at the average or below average student rather than 
at the able individual, 

4* An effect of fa iHiarity or im familiarity with terminology 
and conceptjte, the test of ability to do critical thinking 
and the knowledge of terminiology and concepts. The initia¬ 
lly low students rosy make their gain in tho knowledge rat,lier 
than in the ability to do critical thinking perse, while tho 
initially high students nay nafco their gain primarily in the 
ability itself. 

Lord ( 1953 ) and KcHeaer ( 1958 ) studied th© problem of true 
gain and Errors of aeasureiaont to remove the spurious effects 
resulting from errors of measurement* Lord proposed a rather simple 
procedure for taring account of tho so called "regression offset", 
ife took th© view that the problem of whether numerically equal gains 
at different points of the scale are wquel is pri arily one of the 
test const,met ion, 

Mit’/-el and Gross (1956),, after reviewing three methods of 
dealing with gains (raw gain scores* achievement quotient gains and 
regression methods), argued for the use of co-varieace analysis as 
the best of ’the available techniques. 




Thera are also go..n studies i. i a ’.angers in variability with 
practice in which the present researcher is also interested# 

Ryans (1939) showed that variability increased whereas 
according to Ehrlich (1943 b) it decreased and according Owens 
(19/2) it ro’iiainod the sane with practice. Hunter (1954) prophe¬ 
sied that when adequate procedures become available it will be 
found that individual differences in degrees of skill increase 
rather than diminish with training. 

The study of acquisition curve for verbal learning made by 
ft* A. Davis and W.n.f. Kruger may be mentioned here. ft* A, Davis 

(1935) concluded t mt the; vereal learning improvement with rnaan- 
inglens material is very erratic whereas that for meaningful mater- 
ialAs more constant* 1.G.T. Kruger said that whether meaningful 


or meaning!ecg material* the patterns of aoqusition curve changed 
as thrj difficulty of material was increased tolth easy material the 
curve is negative accelerated, but as the difficulty value In- 

' i 

creases the curves bocouo linear* and with necdnsl difficulty the 


curves are positively accelerated# 

In the relationship between speed of learning and amount 
retained;, (jillebter's (1936) study claims that the assumption 
a rapid learner retains it for a long time is not always true* 

If we compare the retention of individuals who reach a criterion, 
performance rapidly with individuals who reach th© same criterion ’ 

-t~c 

slowly* we find that the retention of the fast learners tef better 


than that of the slow learner* 




3.J.Underwoods (1954) study on "speed of learning and reten¬ 


tion" said that there was no difference in rate of learning and 
a tount retained. 

In connection with the study about learning parameters, the 
names of L«R» Tucjher and P.3.Allison should be mentioned Hera* 

Tucker showed in his study "determination of parameters of a functions! 
relation by factor analysis" (Poychometrika, 1953) that throe differ¬ 
ent idnds of learning curves are needed to explain his data. There 
were a;>»areatly early learners, nadtuu learners, and people who 
sought oe* bo soue of tho ideas yexy late in the series of trials, 
so tnat one of the learning curve 3 was a rapidly rising negatively 
accelerated curve, and the other two were inflected 3-shaped curves. 

d.B..Allison in his report on "Learning parameter and human 
abilities" (E.T.3. May, I960) found out some common factors In 
measures of learning c-aad measures of aptitude and achievement* 

JMihiht-Ssiia 2 

The definition of learning to bo adopted in this study is a 
general one patterned after many authors. .According to IJewznan (1951) 
"Learning lias to do with changes in our orpcricnees and in our be¬ 
haviour ns a result of earlier responses in a similar situation". 
GoGLlikoan (1951) stated* "Broadly speaking learning is present 
whenever there is any relatively permanent change in an organisms 
beo.aviour which is the result of it reaction to environmental in- 
fluonces". he further aided that the change should be sufficiently 
permanent to distinguish it from temporary changes such as sensory 
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finding out the n iru© change”., from Lord's formula is used* 
According to hands 
G “ U + bgx.y (x-x) + b©fex(y*^ t ) 

G " true change. 

G = 7 - x = y - 32; 

7 st I'lean of the final trial, 

«a 

x » I-Iean of the 1st trial. 

bgE.y » ( 1 ~ ryy^- ) rxy sy/sx ~ rue 1 - •?■ ygy 

-1 - racy 

bgf„x » ryy® 1 ~r x y - (1 - rsor*-) ex rxy/sy 
1 ■» r ny 

ry:> and ra.c ‘ are the reliability co-efficient of measurement of 
final trial and initial trial respectively* 

Average rate of learning4- This is destined as it is debined by 
R.B.Allison in his research report ^Learning Parameters and human, 

Cil 

ability© s w (E.T.S. May*, I 960 ) as OES& 

il D Ji S3 oil 

dt 

pit « observed score of the individual 1 on tria l t 

The parameter ciS was also calculated to know whether the 
individual 1 was performing relatively bettor (henco, learning 
faster) during the first half of the learning task than in the 
second half* According to R.B« Allison* 




CHAPTER - XI 


GENERAL PROCEDURE OF STUM 

The research undertaken consisted of three taa^or process 

(>Vfi r '- ‘ t-bj 

which may he described proadfcy as follows % (1) The development of 
instrument for recording data,. (2) The administration of the instru¬ 
ment* (3) Analysis of data* 

A* The development of Instrument * 

The Study required Instruments which would be able to 
measure the amount of learning of the individuals, who would take 
the test* For this comprehension type of test were constreoad* The 
very first thing that comes about the construction of a test 1 b it 
meaning 1®@®, what is meant by a "test”* ”A test is a pattern of 
Stimulas that will elicit certain responses revealing certain 
characteristics of the individual performing it% These pattern 
of Stimuli are of course organised and selected in their nature» 

The characteristics in question may b® general intelligences 
numerical ability, aptitude for some specific vocation and soon* 

Th® stimuli may be of various nature* At present the writer was 
interested to develop some testament for measuring learning to 
•cpmprehetsteeas These tests were operationally defined as the 
set of stimuli, performence of which required understanding, 

F 

analysing, synthesising and binding the relationship between 
ideas, concepts, facts and figures* 



of the* related Ideas t concepts etc* in all of which h© was inter¬ 
ested;, provided some precautionary measures were taken* 













1) Limiting questions to those on which substantial misinformation 
or common Misconception are known to ©Jdlst® 






on expert In the field of Educational and Psychological research® 


* 

Test was administered to a group of students of Class X 
(Biology group) in a Delhi School® They were asked to read each 
passages attentively for 6 min* After the time was oyer they 
were given questionnaire already constructed*Each of the Students 
was further asked to try to answer the questions as quickly a® 
possible® The time taken by 90# of the individuals to complete 
the questionnaire was recorded to be 5 min® Students were given 
the same passage and requested to do aB earlier® In this way 
4 trials were given to them* All the 6 passages were administered 
to thaw in the same way* With the help of this study timings were 
fixed i®e* 5 min* for passage readings and 5 min* for answering 
the questionnaire for the final administration* 

The students were also requested to write how they had 
solved the questions* 

From the obtained results of the students* three out of 
the six passages were rejected as they could not measure compre®* 
henslon as they were tweeted to do*Some of the questions from 
the selected passages were also rejected and modified to ensure 
letter measure of comprehension* Haxt step was to analyse the 
items* 



Item difficulty i 


Purpose of finding Item difficult y % 

In this study the writer considered only the difficulty 

<x_ 

values of itemso 

Difficulty valve of an item is defined as proportion of 
correct responses. The formula that was used in the study was 
Guilfordis formula for corrected proportion which is f 



Ri + Wi 


cp » Proportion of correct responses corrected for chance success® 
Ri a Ho* of answering the item correctly* 

Wi 9 No* if answering the item wrong. 

K a Ho* of alternative responses 

R 

’cp" was obtained directly from p(ps= , Pi* proportion of 

correct responses, R a Ho. of Right answer# T a Tethl no* of group 
+ ¥R 9 Ho* in the group who did not reach the item) from table Ho* 

15 of guildordi "Psychometric methods (page, 421*22 )' 4 

The using of above formula depends upon the assumption 
that either the examinee knew the right answer or else he guessassed 
at random® But due to partial and misinformation random guessing 




might not always be true* It could be argued here that the depart 
ture from random guessing were somewhat compensatory and were Indi¬ 
vidual matters, as a rule, and hence did not completely Invalidate 
th© use of correction formula® 

Reliability t 

The reliability of any measurement may logically be 
defined as the proportion of variance that is true variance* It can 
be approached from three different angles namely, stability, inter¬ 
nal consistency and method of equivalence* The nature and the pur¬ 
pose of the measurement would tell what kind of reliability requi¬ 
red and by what method It should be estimated® The present study 
required reliability of two things t (a) Reliability of the measur¬ 
ing Instrument, (b) Reliability of the measurement of change® At 
the moment, only the reliability of the instrument would be discu¬ 
ssed*. Reliability of the measurement of true change would be dis¬ 
cussed In subsequent chapter* 

Considering the nature and the purpose of the study, it 
could be said here that the reliability of the instrument should 
be approached from internal consistency and from equivalence angle® 
The very assumption behind the study was that change would take 
place during the learning* So question of stability did not come 




For the study of Internal consistency® two different 
methods were used i (a) Analysis of variance method (b) K • E (20) 
formula# The statistical model j "that was used In analysis of varia« 
nee which was used to jJlnd out the reliability is § 

i 

rtt » Ve » vr 
Ve 

rtt » Reliability of the test# 

Ve 9 Yarlanc© of the examinee# 

Vr n Variance of the remainder sura of squares# 

The assumptions behind the application of method were % 

1) The contributions to the variance in th® total sample is 
additive® 

2) The observation within sets were mutually independent# 

3) The variance within sets were approximately ©qua!# 

4) The variance within sets were from a normally distributed 
population* 

Following were the co-efficient of reliability calculated by 
analysis of variance model# 

a) rtt of the 1st & 2nd passages when administered, in the 
pilani group were #76 + *79 respectively 

b) rtt of the 1st & 2nd passages when ©ministered in the TUB#H»S 
gr* were *80 + 82 respectively (See table XI), 




Internal consistency was also measured by E « R « 20 formula* 


rtt = ( 2__ ) c <& m > 

XWJ* O.L 

rtt a Reliability co-efficient of the test 
q 2 t = Total variance 

p » proportion of correct response to each items® 

H " 1 » Pi 

The assumptions that were made here were f a) All the item measure 
one common factor^ b) average co-variance of the non-parallel items 
are equal to average covariance between parallel items® 

Following were the calculated values of reliability by 
K»K« 20 formal a| 

1) 'rtt* of the 1st and 2nd passage when they were administered to 
pllani gr® was #82 * #84. respectively* 

2) *rtt ! of the 1st and 2nd passage when administered to the 
R®B#H®S® gr® V&S ®86i «8o# 

Xt should be noticed here that the values of ' rtt*obtained 
from analysis of variance method and by K«B*-20 fortaula were not 
different very much which was expected from the theory 

£ oYV' ^ 

AS the two passages were found to be parallel* Their mm* 
Section would give us reliability co-efficient from the equivalent 
approach* The obtained values f of coielatlon co-efficient were 

O' 

as follows I* 




* r 12* when administered to the Pllani gr« and R*B»HtS* gr same to 
be «?0 * *74 respectively® 

Validity i 

Validity information indicates to the test were the degree 
to which the test is oapble of achieving certain aims# Tests are 
used for several types of judgement t and for each type of judge¬ 
ment | a somewhat different validation is involved* 

There are generally four types of validity,} a) content 
Validity b) Predictive validity c) Concurrent validity, d) Cons¬ 
truct validity, 

In this study the writer was interested in construct validity 
as he wanted to know whether the test could measure learning Ctn-ftvu 

Construct validity is evaluated by investigating what 
Psychological qualities*, a test measures} 1*©#} by demonstrating 
that certain explanation construct to some degree for performance 
of the test* Construct validity requires both logical and espJU 

a 

rlcal approach• 

It was said that the time of discussing piltt study that the 
subjects were asked to describe the steps they had followed before 
answering question# From their responses it was observed that most 
of the subjects responded after comprehending the ideas* concepts 




etc® underlying the passages and if the same problem is given 

WTu.^1— 

over and over again learning take place® Expert judges judgement 
was also taken in consideration for the validity of the %est® 
There were three judges* When at least two of three judges had 
the same opinion about the item that it measured learning to 
comprehendB, : fce. 1 item was kept In the test otherwise rejected® 
The items were also discussed amongst a group of research sehe- 

(ji-i rfi- 

lars suggestion were duly considered® 

•(jwo — 

Thus items were finally feared on s a) Subject's response 
b) judges opinions d) Researcher's rational and other research 
workers opinion® 

Explrloal verification of the validity was not taken 
Into consideration as there was no external standard crlterl&n® 

This was all about the development of the instrument then 
came the question of administration of the tools prepared® 

B* Administration of the tools s 
Subject i 

The experimental sample consisted of two groups of 
20 individuals each® One of the groups consisted of 20 students 
of Class X of R*B*H*S* School* New Delhi® They were science 
students having Biology as one of the main subjects* The age of 
students varied from 12 yrs* to 16 yrs* and most of them belonged 
to middle Class family* 




the other group consisted of 20 pre-raedioal Students 

of Pilanl University, Rajasthan? They were between 15 to 20 $rs# 

I 

old and majority of them belonged to upper middle class family® 

A question could be asked here why the research had 
gone to Pilani for his data collection? 

Actually the research was interested to select two 
groups* one from Class X and another from Class XX to see their 
performence In the comprehension task® But he could not get any 
student of Class XX from Delhi as they had examination* Then he 
went to Pilani to collect data from the student who had just passed 
Higher Secondary Examination and entered into medical College® 

The testing Schedule t 

The writer went to the different institutions to seek 
co-operation both from the authorities and students# Being assured 
of co-operation from both the sides the writer requested the Student 
to appear in the Mst in a particular day# Students came on the 
fixed day and the learning task was given to them# Before adminis¬ 
trating the test Efficient verbal Instruction was given to them 
explaining what to do* how to carry out the task, how to answer the 
question etc* When all of them became ready to take the* test, the 
experimenter proceeded as follows* 

1) The subjects were asked to read the passage for 5 min# 




2) After the fixed time was over* the passages were taken away 
and the students were supplied with questionnaire* They were 
also asked to answer the questions within 5 min* 

3) In the same way the students were given the same passage and 
ffipt questionnaire for 8 trials* 

4) All of them were requested to write what they felt after 
completing the experiment* 

5) Next day they were given only the questionnaire without the 
passage for one time only* 

6) One day after^the same gr« students were given the iwm 
passage and worked to proceed as they had proceeded previous 
experiment. 

7) Same procedure was followed to the other gr* of Students. 
Scoring procedure* 

The answer papers were scored with all or none principal 
i«e. for correct response ’I* mark was given and for incorrect 
or non-response no mark was given* School Exam® Score was obtained 
from the respective institution and only scare obtained in 
Biology was considered* 
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CHAPTER - Ill 

COLLECTION OF BATA 

This chapter will present how and what date were 
collected* 

A* Computation of avera ge rate and curvature 
parameter of learning* 

ft At the time of defining average rate of learning , tt 
was said that - 

pit « Pio * Pi I + P12, ***** ^ 

and define as an error term 

eit » Pit m-$lt ~ Pit - Pio-pII-pi 2 » *» 9 * (2) 

Wher® 

Pit n Observed score of individual I on trial £» 
git a Theoretical Score of individual 1 on trial 1 
Plo b Clo » Initial ability for individual l 
Pil B dlt ( -t “ lj 2 » 3 » »"*'! 

Pi2 * C12 -l/SIt} 2 -!/^ 2 ^ C't « 1)2,3, . * K) * 

If the basic equation is rewritten 

Pit s Clo * Cilt + Ci 2 *-l/8K) 8 -l/48? Z7 *** ^ 

Then Ci 1 and CIS may D* defined anslogSttely to speed end 
acceleration In terms of first two derivatives of equation (3) 




learning) at usld trial, $k»^aan also be shown that oil is the 
average rate of learning over the K trials* 

The parameter CIS is proportional to the Second divivative 
Of equation (3) and in terms of the analogous relation to aceel©« 
ration this parameters indicates whether individual i was p©vfor« 









**t^|*i S-o 


This method may be expressed in matrix notation as 
follows t* 


let C * 

■ | CO 8 

Cl 

i C2tl 


# »« * 

(4) 

X o 

1 i 1 

i 

1 t 

l 




1 8 2 

1 

% 

K 

* * * & 

(5) 


ll 1**oe t 4*>^K j 

t 2 »tk % 

0 




A 


p s 







K) 






» • « # 6 



Then P « CX 

which is the matrix equivalent of equation *** (3) 


+ 


The learning parameters were obtained from the table given by 
R«Bf Allerln in his research report published in !S«T*S« May ? l$SO 
Here Co was taken as 0 and no » of trials were taken as 8* 


# The equation were taken from R«B* Allison's Besearch report 
(Learning parameters and human ablution) Published la E.T.S* 
May i960. 




Be Estimation and reliability of true change. 

lord's formula of "Estimating & reliability of true change 9 
•was taken into consideration in finding than* 

L 

According to hord. 

G a ( 7 * X) + WX.I(XS) + k&YX tt-9> 

where 

bGx*y « ( 1-rYy 1 )rry Sy/Sk-m 1 +r 2 zy 

~~llr^y~~ 


bGr.x # rY v « -r 8 ^ - 5 ^ y/S y 

l-rxy 


Where 

m i = reliability co-efflolent of 1st trial seaie which was 

found out by collating 1st trial’s Scores of the two passages 

r yy . => relability co-efficient of 3th trial score which was found 
out by corelating 8th trial's scores of the two passages 
sm a S«D. of the 1st trial scores. 

Sy a S,D, of the 8th trial scores 

rxy « Correlation between 1st trial score and 8th rial score* 

This formula assumes that the true change has a recti'.linear 
regression on "X ! +'T* For Calculating reliability of estimated 
change*lord's formula was taken which is as follows « 

r f *s 

Je gi » Aryy 1 -3SySj?xy * s 2 writw' 

s 2 y - 8sysx*ijr + s 2 *. 




corapulting coefficient of correlation* cp^nvnsen 9 s renli order Method 
we applied* 

S(E 2 .l) 

il » Hank order correlation. 

D » Difference between two ranks* 

If ® Ho* of individuals# 

She reason of adopting this fomla wore as fellows i 

(1) It does not rest on the c^npUon of normality, that is being 
measured* 

Cb) When the sample siso is 20 or Im the correlation value** doe® 
not differ from parametric methods like product Mont method® 

U) It 1b easy and ttoe saving method. 



CHAPTER - I? 


jBSUITS AID XITERPRETATXOI? 

This section will deal with the results and interpre¬ 
tation of the findings« 

The reader la requested to look the following interpre* 
tatlona restricted to the present experiment* 

A» About the test® 


Difficulty values 

Result im The range of difficulty values of questions 
In passage Ho® X and 2 In connection with pilanl and R®B® H«S* 
group were found to be in the rang of 33 to 62 5 36 to 62 
32 to 66 and 32 to SO in first trial and 74 to 9S 9 62 to 94 9 
66 to 96 and 68 to 88 In 8th trial (see table No« 5$ 6 S 7 & 
8 )® 

Interpretation t The homogeneity of the questions decreased 

; V_-g-£W’cA- 

ln the 8th trial in comparison with the 1st trial with report 
to difficulty value® 

Reliability % * 

Result $ The reliability of the instruments were found 





see table No# 11) 


established* The value of the reliability coefficient 
aaleulated from analysis of Darleneo method and K«R-20 for 


f es 




The reliability of estimated change was calculated 
of fcftm»fori!Ula which ¥as discussed at length to 
1 chanter# The range of coefficient of reliability 


« eatlma 

















criterion as no such criterion was available* 

She measuring instrument? could however be considered 
valid as regards its construct because as pointed out earlier 
that researcher's rationals? subjects introspection? expert's 

judgement were taken into consideration in the development of 

’ / 

the instrument# 

Interpretation $ The researcher had to be satisfied with this 
indirect measure® He could not verify it empirically due to 
non-availability of standard critIrian# 

B® Ibout the actual experiment. 

For the purpose of study 48 correlation co-efficient were 
calculated ( see table 14)» 

The results were categorised and Interpreted as follows® 

(1) Besult t The correlation between average rate of 
learning and school exam, marks was found to be In 
the range of -@44 to .58 (see table 14)® 

Interpretation s All the 'r's were significant at ,05 level® 
As the correlation co-efficient could not be regarded as high? 
it could be concluded that average rate of learning to compre¬ 
hend might give more information besides school success mft 




(2) the correlation between the scores on 1st trial and 
8th trial was between *17 to *41 (see table 14)* 

Interpretation t Hone of the correlations was significant 
at *05 level* On the basis of result it could be said that 
performance In the 1st trial was not a good predictor of the la¬ 
tter performance* 

(8) Result s The correlation between scores on 1st trial 
retention was in the range to *68 (see table 14)* 

A 

Interpretation t Proa the above result it could be $aid that 
all %R's except ©tag© one (Pilanl gr# in 1st passage) were 
significant either at #05 level or #01 level# ^Seemed to 
the writer that insignificant correlation in the case of 
Pilanl gr® Passage Ho.l was due to the some unexpected situa® 
tion* It would not be unjustifiable to interpret from the ob¬ 
tained result that higher the Initial score, higher would be 
the retention* 

(4) Result i The range of correlation between initial scores 
and true change was form -*10 to *33 (see table /f )» 

Interpretation t Hone of the above correlations was significant 
at *05 level® So seeing the scores on 1st trial, it would not be 
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justifiable to predit one*s future change in learning comprehen¬ 
sion task® 

(5) Results i The range of correlation of School Exam, scores 
with 1st and 8th trial were between *30 to @50 4- ®48 to @62 
respectively ( see table 14 ) 

Interpretation t Except only in the one case (plXani gr. 
passage 1) all correlations were significant either at ©06 
level or *01 level© The Values of r^S,E*S* were higher than 
Values of r f S 0 E*S a which showed scores on 8th trial was a 
better predlcter of school success than scores on 1st trial© 

(6) Results i The correlation between the scores on 8th 
trial and retention was in the range of ®7S to *92 ( see 
table 14 )♦ 

Interpretation s Here all correlations are significant at *01 
level* This was expected because retention directly varied with 

by Q,f 

the no* of to a certain limit# was also expected 

a- 

if students really comprehended the passages they would be 
able to retain more than if they did not comprehend# 

(7) Besuit i Correlations between eeores on 8th trial and 
true change were in the range of @58 to @82 (see table 14) 

Interpretation s All "jfgt^" were significant at #01 level® 




Above results showed that true change could better be predicted 
by scores after several trial than scores in the 1st trial® 

(8) Result i Correlations between retention and true change 
lay between *60 to *78 (see table 14) * 

Interpretation i All ’rate’s were significant at *01 levels 
If it is a fact that retention is also a factor of future 
success® then without measuring retention, we can say some¬ 
thing about the success from his true change® 

(9) Result i The correlation between average rate of 
learning and retention was in the range of *65 to *74 (see 
table 14) 

Interpretation » AH of the above correlations were slgnlfi- 
Ciant at *01 level* On the basis of above result it would 
be legitimate to interpret that higher the average rate of 
learning higher would be the retention In comprehension 
task. 

(10) Result * The correlation between curvature parameter 
of learning (eg) ^ retention lay in the range of *38 to *62* 
(see table 14 )» 

Interpretation i Two of the four correlations were significant 
at *05 level other two were not significant even at *05 level® 
Nothing could be said about Cg* from the study® 



(11) Results ? Correlations between true change and school 
Exam.* marks were ranging from *44 to *49 (see table 14 ) 

Interpretation % All the above correlations were significant 
at *05 level on the basis of above results it could be inter®, 
preted that true change might give more information besides 
success in school * 

(125 Result t The correlation of average rate of learning 
between two passages and for the two groups were *62 & *68 
( R#B#H#S* gr* & Pllani gr 0 table 15 )» 

Interpretation ft Both the two correlations were significant 
at ®pl level® Xt said the stability of measured o x (average 
rate of learning) in comprehension task# 

(13) Result s Correlations of curvature parameter of 
learning between two passages and for the two groups were 
found to be *55 << * 58 ® . 

Interpretation s The above two correlation co-efficient were 
significant at #01 level. Like the above Interpretation it 

said the stability of measures of C 0 » 

& 

(14) Result ft According to the learning curves (Fog* 1) 
individual could be categorised into 6 group. 

a) &sm start ended In low TEm$l 

b) fisw start ended in average 



a) Average start ended in Average sew 

e) Average start ended in high spare 

f) High start ended In high sw. 

Interpretation s Writer was not able to say what group of 
student could he called fed as at present there m no ester 

nal criteria with which his conclusion could be validated. 
Some lay think that the sr* who started high and also ended 
in high Is the best gr. But according to writer the gr. of 
student though started low hut ended in high score in the 
same trial could be considered the best gr. The reason 
behind it was that they had learned *>re is the saae time. 
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CHAPTER - ¥ 

LIMITATIONS AND SUGGESTIONS 

A® Limitations® 

The writer had to accept the following limitations of the 
study® 

Firstly, Nothing had been done about the Selection of 
sample® Students who were willing to participate in the experi¬ 
ment, formed the sample® 

Secondly, the sample size was small so nothing could be 
said about the generalisation of his findings* 

Thirdly, the assumptions behind the applying of Lords' 
formula in measuring, reliability of estimated change was doubt™ 
full as rectillinear regression on x + y was difficult to accept® 

Forthly, learning curves & curves for the difficulty valves 

-Off 

could not be dram due to the lack of time® 

Fifthly, During the experiment some students expressed 
fatifie, boredom ( in spite of the lest effort on the part of 
experimenter not to let them occour) which might hamper some 
findings® 

B® Suggestions 

The present study was an exploratory study, so there is 
enough scope to verify and modify, If necessary of the present 













CHAPTER 


** VI 

SUMMARY AMD IMPLICATIONS 


Ae summary# 

The purpose of the study was to find out the retionsfalp 
among average rat© and curvature parameter of learning } School 
%att* marks 3 retention and true change# 

~tol -t> 

The Instrument consisted of Vmm comprehension type 
passages containing Biological concepts & facts# 16 multiple 
Choice questions each containing 6 alternative responses were 
eonstucted for each of the passages« 

The reliability of the instrument was computed, fey 
different method for different purposes and tfa© range of relia¬ 
bility coefficients varied from *66 to #85® 

Validity was considered fey the respondent’s i^ronpcst:on* 
expert's Judgement and researcher rational* 

The sample consisted of two groups of 20 Individuals each* 
One of them consisted of 20 pre-medical students of Pilani 
University and the other was students of Class X of R#B#H#S® 
School 3 Mew Delhi? having Biology as one of the main papers* 

The subjects were given 8 trials to answer the question 
Of etch passages# They were requested to answer the questions 
of 2 selected passages given to them in two different day®* 

The amount of refceatlon of the respondents was also 







measured by giving the answer-sheet.without passage# 

Prom the data obtained from the respondents several 
statistical computations were done. e»g* average rate of 

learning (c^) # curvature parameter of learning (G 2 H true change® 
retention® scores on different trials etc* The school Exam# scores 
were obtained from their respective institutions* The data were 
statistically treated which gave the following findings® 

(1) Average rate of learning correlated significantly 
with school Exam* scores but correlation oo-efflclont was not 
high* 

(2) Scores on 1st trial did not significantly correlate with 
scores on 3th trial* 

(3) Scores on 1st trial had a low but significant correlation 
with retention* 

(4) True change did not correlate significantly with the , 
scores on 8th trial* 

(5) Scores on 8th trial had a low but significant correlation 
with the school«Exam® scores* The eo-effeclent of correlation 
was more than the correlation co«effecient between cores on 
1st trial & school Exam® scores* 

(6) Retention scores highly correlated with scores on 8th 


trial® 




school Exam* scores* 


(12) Average rates of learning of the tuo independant 
passages were highly correlated* 

(13) Curvature parameters of learning of the two indpei 
passages had a significant correlation* 

(14) Student could he categories©! with 6 categories e 

low Initial reeofsrs ended in low final scores» 1< 
Initial ended In average final scores, 1 

tlal scores ended In high final scores, average i 
scores ended in average final scores, average Ini 
scores ended in high final scores § &■ high initial 


scores ended in high final scores# 
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M STOMACH AND DIGESTION” 


& considerable amount of digestion occurs in the stomach. The 
cells lining the stomach secrets gastric fuice, which contains an enzyme, 
pepam and hydrochloric acid. The hydrochloric acid provides the PH, ' 
that is necessary for the protein digesting work of the pepsin. 

- I1 ~ ce problem is raised here, Since the gastric .juice is a power¬ 
ful protein digesting fluid, why does it not digest the stomach itself, 
vhich is made mostly of urotein? Though much of it is not yet known, 
one of the factors involved is that certain cells of the lining of the 

V 

stomach secrete mucus. This coats the insides of the* stomach and makes 

it difficult for the gastric juice to attack the wall cells. Strong 

emotions (Fear, Anger) at meal times can inhibit the secretion of mucus. 

Unhappily the protective mechanisms do not always work; the stomach does 

digest itself at times. The result is an ulcer. The chemical work of 

the stomach is facilistod by its muscular activity. Its walls contract 

and relax, and these movements help to mix the gastric juice and the food, 

thus helping enzymatic digestion. But what cause gastric juice to be 

secreted? The answer is the follov?ing. Mhen food is in mouth, the 

nerves in the checks and are stimulated. Those carry messages 

^ fay- -fcrtlCufc* ppw- fij: VkJ*. ?*> . 

than pass to norves that extend to th N wall of the stomach, where they 

stimulate the gastric glands. As a consequence, there is some gastric 
juice in the stomach when food arrives. When the food touches the sto¬ 
mach more gastric juice is secreted. Again the amount of secretion of 
gastric juice will groptly depend upon the amount of protein that is 
present in the food. During digestion the huge protein molecules are 
hydrolised into smaller molucules. These smaller molecules have a 
specific stimulating effect on some of the cells lining the stomach. 

They stimulate the calls to secrete a substance called Q'&strine. Gas^mne 
-witors the blood system and is distributed to all parts of the body, in¬ 
cluding the stomach. Here it has the specific e^ect of stimulating too 
cells of the stomach to secrete more gastric juice. Gastrine is a 



3. Among four male children born out of a colour blind nan and a normal eyed f e n a l 

(a) All the four- children will be colour blind. ' ! 

(b) ’Three will be colour blind and one will be normal eyed. 

(c) ■ Two will be colourbbllnd and two'will be nomal eyed'. 

(d) One will.be colour blind and -three will bo normal eyed. 

(e) Nonc-vjiil be colourblind. ■ 

10. In the question of 4 if the child received both the genes for baldness, he will 
devel op : ; . 

(a) Bold if the child is .female. 

(b) Bald if the child is male. 

(c) Normal hair uhatcvcr~thc -soXrfflay be. 

(d) • B£Ld"in whatever the .sex may be. 

(e) Cannot be said from the given passage. 

ill The blood type of a nan would be"0 ? if he received:- 

A reeesGive ’A 1 gene from one parent and a.dominant ’O’ gene from the 
other parent. . _ ; 

A recessive 'B' gone from one-parent and a deminenh L, 0' gone fr’u the 
other parent, 

A deminent 'O' gene from one parent and a recessive ! AB' gene fron the 
other parent, - : 

A recessive 'A 1 gene from one parent and a recessive f 3’ gene from the 
other parent. . 

None of the above. 

12. A daughter nay inherit Hemophilia disease if: 

(a) i Her mother suffers'.from Hemophilia and father does not. 

(b) Her father suffers fnn Hemophilia and mother does not.: 

(c) . Her father suffers from Hemophilia and mother does not but carrier, 

j J Her mother suffers ft in Hemophilia and' father does not but 'carrier, 

(e) '"..Cannot he. said from the given passage, ; 

is;. A 'B' bind typo individual will receive: 

{aj A doninent 'B 1 gene fr >n one of the parents'and a'recessive' 'A 1 gene from 
the other parent. 

(bj A doninent 'B 1 gene from one of the parent-and a recessive ’IiB ’ gene fm 
the other parent. 

(c) /mm '0' gene from one of the parents and a dominant 'B-'< gene, from the othc 

parent, ,, . ■ ■ • • ■ 

(d) A dominant MB' gene from one of the parent and recessive 'A 1 gene from 
other .parent. 

+ v, , p-r-vn tho Fiven 


(a) 

(b) 
. ;(c) 

(d) 

(e) 
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